Existence and uniform decay of solutions of a mixed problem based on the degenerate equation #iOM)2/tt + K2(x,t)y t -A x y = 0 are studied. Under the assumptions that we have a nonlinear boundary damping (1 + a(t) \yt\ p )yt and a boundary source term of type a(£)|2/| 7 t/ 5 we establish the global existence theorem provided p > 7 and we obtain the uniform decay of strong and weak solutions considering p = 7 and the coefficient a(t) producing a damping effect.
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Introduction,
Throughout, Q will be a bounded domain of R n with C 2 boundary F, F = TQ U Fi, with both FQ and Fi having positive measure. With this geometry, we shall consider here the following problem f K 1 The main goal of this paper is to study the existence and uniform decay of solutions to (1.1), assuming that Ki(x^t) can vanish on Q. When a(t) acts as a damping mechanism and p > 7, we prove existence of strong and weak solutions to (1.1), when p = 7 the uniform decay of the energy
(x J t)yu-\-K2(x,t)y t -A
is obtained. This kind of problem is specially related to the study of transonic gas dynamics, see e.g., Lar'kin [8] . Nondegenerate evolution equations with nonlinear feedbaks acting on the boundary have received considerable attention and in this direction we refer the works of Lagnese and Leugering [7] , Lasiecka and Tataru [10] , Zuazua [13] and references therein. Concerning nonlinear damping and source terms acting on the domain we refer the work of Georgiev and Todorova [5] . The existence and boundary stabilization of solutions to degenerate evolution equations were early considered in Literature (see Cavalcanti et al. [1, 2] ). The present problem deals with degenerate evolution equations and nonlinear boundary feedback combined with a nonlinear boundary source term. This was not previously considered in Literature and brings up new difficulties.
The existence of solutions is obtained from the Faedo-Galerkin method (see Lions [11] ) and the uniform stabilization is proved by using the perturbed energy method (see Zuazua [13] ).
Our paper is organized as follows. In section 2 we give some notations and state our main result. In section 3 we obtain existence of strong solutions to problem (1.1) and in section 4 we obtain the uniform decay of the energy.
Assumptions and Main Result.
We define In order to obtain the existence of solutions we consider w = yt(t). Concerning strong solutions, an additional estimate is needed, that is, the one obtained by derivating the variational formulation (2.2) with respect to t. In view of the surface integrals, it is not suitable the use of a special basis, for instance, those formed by eigenfunctions. But the presence of the term |2/tt(0)| leads us to technical problems. To solve this question we assume that (H.l)
Ki(x,0) >d>0 a.e in Q and we make the following compatibility hypotheses upon the initial data. We observe that even in the linear case, it is not clear that hypothesis (H.l) and (H.2) imply the boundness of |y«(0)|. In fact, in order to notice it let us transform problem (1.1) into an equivalent one with null initial data. More precisely, defining
we obtain the equivalent problem for v
The new variational formulation associated with (2.5) is given by
= a(0 (|t;(t) + mV (v(t) + <t>(t)), ™)ro + (F(t),w) + (G(t),w) ro .
Considering w = ^(0) in equation ( 
Let us assume that
The hypothesis (H.4) was widely used in degenerate problems. We refer the reader to the works of the authors Lar'kin et al. [8] and Cavalcanti et al. [2] . 
Jn addition, we obtain the same uniform decay rates given in (2.11) for the weak solution and for allt>to>
Existence and Uniqueness of Solutions.
In this section we are going to obtain existence and uniqueness of strong and weak solutions to problem (1.1) using the Faedo-Galerkin method. For this end we represent by {WJ}; GN The above approximate system is a normal one of differential equations which has solution in [Q, T £m [. The extension of these solutions to the whole interval [0,T] is a consequence of the first estimate which we are going to prove below. 
A Priori

+ (F(t)J m (t)) + {G(t),f/ m (t)) ro .
Making use of Young's inequality ab < C(ri)a p + r)b q , where i + i = 1 and r) is an arbitrary positive number, considering the assumptions (H.4) and (H.6), from (3.4) we infer 
+ (* -i?) HM+ (1 -n) \<m{t)\v + (1 -»?)«(*) \\< m {t) + ^(t)| ip+2>ro
^ ^| i?(<)|2+^ |G(t)| 'o+^m<m{t)+wciro + Ci(»7)a(t) \\v £m {t) + ^(i)|lS
+ (F'(t),< m (t)) + (G'(t),< rn (t)) ro .
Estimate for A := a'(t) (\v' em (t) + ^Wl" Km(0 + W)), ^m(t)) To •
Prom assumption (H.6) and using the inequality ab < -^-a 2 + r)b 2 ,r) > 0, we conclude (3.9) l/il^^llt^W + ^WH^,
+ m oV a(t)(\v' £m (t) + m P^" m(t))-
Estimate for I 2 := a'(t) (\v em (t) + ^(f)| 7 (v m (t) + 4>(t)) ,<n(*))ro •
Taking into account that ^J+T, + 2^f2 "*" 5 = •' •' us i n g the generalized Holder inequality, the continuity of the trace operator 70 : H 1^) -> L 9 (r), for 1 < q < rj^Ef, and the first estimate, it follows that where L2 > 0 is independent of e and m.
Analysis of the Nonlinear Terms.
Prom the above estimates we deduce The above convergences are sufficient to pass to the limit in the nonlinear terms of (3.2) using standard arguments. Prom this and taking (2.4) into account we obatin (3.20)
Kw" + K^ -Ay = 0 in 2^(0, oo; L 2 (0)).
Moreover, from the generalized Green's formula we infer (3.21) ^ + W + a(*)(|lft|'lft-|!/Pl/) = 0 in LL(0,oo;L 2 (ro)).
Uniqueness.
Let yi and yi be strong solutions to problem (1.1). Defining z -y\ -yi, we deduce from (3.20) and (3.21) Integrating the last inequality over (0,t), using analogous considerations made in the second estimate (see estimate for I2 term) and employing Gronwall's lemma, we obtain ^(t)! = |V2;(i)| = 0. This concludes the proof of uniqueness for strong solutions. Then, repeating the same arguments used in the first estimate and in the uniqueness of strong solutions, we deduce that there exist {t/ M } a sequence of strong solutions of problem (1.1) and also y : Q -> R such that Prom now on we are going to define a weak solution to problem (1.1), a function y which verifies (3.27).
Uniform Decay.
The derivative of the energy defined in (1.3) is given by Taking the derivative in (4.6) with respect to t, combining (4.5) and (4.13), it follows that (4.14)
E' e {t) <-{8-eM x ) \y'{t)\ 2 -(1 -eM 2 ) |y'(£)| where Ci > 0 is given in Proposition 1, and let us consider e E (0,£o]-As we have e < l/2Ci, we conclude from Proposition 4.1 (4.15) ij5(t) < E £ (t) < ^Eit) < 2E{t)-Vt > 0.
Consequently -eC^Eit) < -^C2E £ (t) and it follows from Proposition 2
E'M < ~C2E e (t).
Therefore !(*M«P( §0)£O.
which implies in view of (4.15) that
E(t)<3E(0)exp(--Uy
This concludes the proof of Theorem 2.1. □
